Plants exhibit a striking variety of leaf forms, ranging from simple sheaths to pinnately compound fronds. Variations in KNOTTED1-like homeobox (KNOX1) expression appear to underlie the differences in leaf form between species. Whereas KNOX1 expression is repressed in the initiation sites of leaf primordia of simple-leafed Arabidopsis thaliana plants and remains repressed throughout leaf development, it is reactivated during compound leaf development in its close wild relative Cardamine hirsuta (Hay and Tsiantis, 2006) . Thus, KNOX1 expression appears to promote a transient state of indeterminancy in compound leaves. Some species have the ability to generate two or more kinds of leaves on the same plant in response to the surrounding environmental conditions, a property called heterophylly. For instance, the semiaquatic plant Rorippa aquatica (North American lake cress) typically bears simple leaves on land, but pinnately divided leaves in submerged conditions (see figure) . The mechanism underlying heterophylly is unknown. Nakayama et al. (2014) recently sought to decipher this mechanism in R. aquatica. They first examined the effect of temperature on leaf structure. At low temperatures (15 to 20˚C), leaves were pinnately dissected, both under terrestrial and submerged conditions. The leaves were simpler at higher temperatures. At 25˚C, the leaves of plants growing on land were simple with serrated edges, and at 30˚C, the edges were smooth. Therefore, the changes in leaf structure seem to be modulated in a progressive manner, rather than by a dimorphic switch. Prompted by previous reports that changes in gibberellin (GA) and cytokinin affect leaf complexity in tomato (Solanum lycopersicum; Shani et al., 2006; Yanai et al., 2011) , the authors then measured endogenous phytohormone levels in the leaves of R. aquatica plants grown in soil at 20˚C and 25˚C. Strikingly, the level of bioactive GA (GA 4 ) was higher in the leaves of plants grown at 25˚C. Quantitative RT-PCR analysis showed that transcripts of the orthologs of genes involved in GA biosynthesis (i.e., of Ra GA20ox1 and Ra GA3ox1) were also more abundant at 25˚C than at 20˚C. The authors next examined the effect of GA on leaf morphology by applying GA and uniconazole (a GA biosynthesis inhibitor) to the shoot apical meristems (SAMs) of plants growing at 20˚C and 25˚C. Whereas GA treatment resulted in the formation of simpler leaves at both of these temperatures, uniconazole increased leaf complexity.
Since KNOX1 genes negatively regulate GA biosynthesis (Hay et al., 2002; Bolduc and Hake, 2009) , the authors investigated the expression patterns of KNOX1 orthologs in R. aquatica SAMs. The expression of one such ortholog, Ra STM, was higher at 20˚C than at 25˚C. Furthermore, in situ hybridization showed that Ra STM was expressed in both the SAM and the base of the developing leaf primordia in plants grown at 20˚C but was confined to the SAM in plants grown at 25˚C.
Based on these findings, the authors propose that heterophylly in R. aquatica is governed by a genetic module in which KNOX1 genes regulate GA levels to determine leaf form. It thus seems that variation in this module not only accounts for differences in leaf form between species but may also be adapted to form the basis of heterophylly within a species.
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